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PILE: The Breadths of the Internal Levels and the Distribution of Electron 
a States “According to.the Energies of. the Elements of the Iron Transi- 9 ot 
tion Group (Shiriny vautrennikh urovney i raspredeleniye plotnosti i 
elektronnykh sos toyaniy po energiyam elementov perekhodnoy gruppy 

gheleza). pees = oe . Se a 
“PERIODICAL: Izvestiya Akad Nauk SSSR, Ser.Fize» 1957» Vol. 21, Nr 10, : Sk aes 
pp. 1343-1350 (USSR). : 


ABSTRACT: The attempt is made here to determine the ‘breadth of the K-levels 
: of some elements by means of the interpolation ‘on these elements of 
the experimental values. for the K-level breadths of intransitive 
elements (Mg, Al, Ar) .K; Fe). When detecting the changes of the 
breadth of K-levels py means of the atomic number. two essentially. 
different types of. transition; ‘the radiation-.and the radiationless ... 
transitions» were taken into account. The entire ‘probability for the ©. 
emergence of the atom from the given state is equal to the sum‘of the | 
probability of the radiation transition P, and the radiationless Py. | 
The level breadth = A(Pp+P1). A - coefficient, the value of which 
ieee ig determined by the shape of the level. The ratio of these probabil-- 
Card 1/2: - ties can be computed also experimentally. It is shown that the com- 
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PERIODICAL: - aaventive Akademii nauk SSSR. Seriya fizicheskeya, 9600 
: "Vole 24, No. 4) PP» 5912 -406 


TEXT: The present article is 4 reproduction of a Lecture “delivered at 

the. i Gonference on X-Ray § ‘(Rostov-na-Donus — 

~ June 29 = July 6, - Since the experimentally observed shape of . 

Xeray emission pands is. only: -in approximate agreement with ‘the thee 
oretically computed one, the authors endeavor to improve the theory by — 

taking ‘into account the distortions. due to the ‘apparatus - anda the line Nee 
proadening» In. the introduction, the results of some investigations Een oe 
taken by ‘other authors’ are discussed. Among. others, Landsberg (Refo 4). Sas 
“oomputed the form of the Lyyr.' ‘sodium emission band by. taking into account 


the proadening of the conduction band levels, ‘i.@o, in free-electron fy UR eG 
approximation by means ofa perturbation of the form exp(- ar,o)/T42° yee 
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hese pemputatiouss show, however, some Paerioleusiaa® nln” are diecussed: 


“here, Above all, the level broadening in the conduction band was iaveati : 


“gated only in é¢onnection’ with the emission of an ‘X-ray photons; however, © aes 


it occurs in all experiments on energy bands of solids; Hence, it must 


“be taken into account not only in X- ray spectroscopy but also in “investi~ i 


gating optical. spectra, the photoeffect, and electrical conductivity. — 


The authors of the present paper give an exact computation of the problem. 


investigated by Landsberg. (in free-electron approximation). They study 
‘again the: influence ‘exercised by level broadening on the shape of X-ray 


emission bands and the. energy distribution of electrons in the bands of - 
_othe | solid. Two conduction electrons with the wave. ‘vectors Ko “and KS a1 are ee 


‘examined. One ia’ to fill” a vacancy (with the ‘wave vector Kk. i. after a: 
collision, and. the other isto pass over into a state with ye For 
‘Kytk,. = kr, 1, an explicit: ‘expression is obtained | for the probability. ; 
a, (k, ) after soma operations. ow ACs ): is the total transition 


probability to the k, level ee the ‘exchange effects are 
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On the Problem of the Shape of the Energy _ fou fso/024/o4fos/o0s, ce 
Bands of a Solid . 


‘gubject are discussed. In odndluaion; the authors state that: the level 
. Eroadening in the energy bands explains some characteristic features: of 
. X+ray spectra, and that it is of universal ‘importance in solid-state ee sae 
_ physics. A. F. Ioffe and Samoylovich are mentioned. There are 4. figures ce a 
_ and 11 references; 3 Soviet, 4-American, and 4 British. 3 nS 
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> TITLE: .. On the Probability of Radiationless Transitions 
oH in-the Conduction Bands of Alkali Metals 


PERIGDICAL: _ Fizika metallov i metallovedeniye, 1961, Vol. 11, 
m3 No. 6, pp. 935 - 941 


TEXT: In the case of metals at not too low a temperature and 
“electrons in the energy range of the order of kT from the 
-Fermi.surface the probability of. electron-phonon collisions | 
is much greater than the probability of electron-electron - 
collisions. However, -electron~electron collisions become 
important in the case of conduction-band excitation energies | 
greater than kT. (Ref. 1: Landsberg, P.T. - Proc.Phys.Soc., 
1949, A6G2, 806; Ref. 2;  Blokhin, M.A., Sachenko, V.P. Izv. 
Ak.nauk SSSR, Ser.fiz., 1960, Vol. 24, No. 4, 397). . However, 
the latter authors have used the Born approximation to compute 
the probability of radiationless transitions. It is stated 
that this method does not, strictly speaking, apply in the case 
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‘of conduction electrons: and, moreover, there is. an. error in , (uae 
“Eq. (10) of Ref. 2. The present authors report an attempt oN 
to compute the probability of radiationless transitions without 

the use of the Born approximation. - The problem is formulated 

as follows. Consider the excited state of the conduction 

band fron which an electron with a wave vector. ky is absent. 


Let P(k) k- a ie, ) be the probability per unit time of 


‘a radiationless transition, as a result of which the wave 
wectors of two electrons Ko and Ks becone ecual to ky 
and ky, , respectively. The total probability P(k)) 
that the vacancy k, will be filled is obtained by integrating. 
P(k, ko: Ks: k,) over all possible values of dee ks, ky 


eet are allowed by the momentum and _energy- a eas law 
2 


ior ee iy + yy Ky + ky = kp + ith (1). 
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The values of i; (at absolute zero) must, of course, lie 


below the limiting Fermi value Ap » iee. 


a Pie, ck 18 ko < kp, Lék, g ky 


The potential ‘energy of. the electrons is then assumed to be 


ef tie form 


U(r) = en ance 


Where ris ‘he Cistance between the elec rens and 
~ @ is a-constant of the order of 1 (both. a -and 


S21 
tne wave vectors are expressed in-units of A ae Bs 


4i.the Hartree-Fock approximation P will not contain exchange 
terms (Ref. 1). Thus the problem is reduced to the 


- determination of AUSy 1 Kos Ie ey) - In the centre of 
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S/126/61/011/006/007/011. 
~ On the Probability of .... ED te E052/8314 


mass system of two colliding electrons, 
the following two vectors is 


Pp is a function of | 


aes ~ok ied aoe : a ed os 
Ux re 2 (Ic, Kg): A 7 9 (Ic), k,) (4). 


The Born approximation will not apply since the sufficient 
condition for the applicability of this approximation es 
(kan 1) is (Ref. 3: Landau, L., Lifshits, E. - Kvantovaya 
mekhanika ,; No.e.1, GITTL, Yoscow-Leningrad, 1948) 


h: 

v<|e —, (5) 
pa 

In this expression, ph = m/2., 


m -is the electron mass, 
a .is a linear dimension of the region 
within which the potential is 
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BEGGS Sas beta Re gate a RET! 8/126/61/011/006/007/011 . 
oo On the Probability of soe. 0 Rogayegah Paes aa OE oat et 
- appreciably. different from zero, and. 
Vis the order of magnitude of this. - 
TE HG Seiceigia “nog vs Pobenblabe rr Si go ee ie 
i Inthe present case, Vee/a, a so 1 A and . kofor or 
_.* alkaline metals is of the order of unity. It is then easy . a 
“ko see. that the condition (5) is not satisfied, and the 20g aatee’, 
Born approximation Cannot be used. A collision theory'dg 
_ then used ‘to. determine the relation vetween P(ic kk) crand’ Se 


_. the differential scattering cross-section. o{3») , where © near 
i is the angle between Kk, and ok. ‘Assuming that the. Seo 
“probability. dW. x Of transition “rom the state “ik, into aE 

ee aa os nearer =e es 
the interval qu, of the k states is given by (Ref. 4: 
-. Bethe et al,, Mesons,. and -Fields-.(ezony i polya), Vol. 1, 
“oe LOSP 4 ILL , Moscow, ‘pp.66) ee te cave 
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ee ee a 2hW61. i 
i or ae are -  $/126761 7011 
On the Probabil teyrof y+ 9: ae eS sosaresit™ : /oos/eor/ea 


; AW k™ ies " ey - Ady ; a : : = 7) a - 


-. cand that only *- 6 need. be rotain d : Sone 
EE pormutals fae 2 ap ae the partial re eo 


‘2. 9 nade nent P, (cos sof 


beg! 


= it. is: ehown that 


| Pk I ke. oe Ky = ene baa 
. . Xba + hh me omy 


ae oe ey oe 
Le YEAST EE DUES) AVON AEM? 


aa _ The. formula for  P(k,)) Hea earns. one to be: 
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2lls8 


- opty ees eater  Easehen $Yo1s/208/oor/eii 2 


| Pat tay tad singin en ty | 


nie 


NY 


He The depend eine , a | : 
: e of. ee -on--k as, “found by numerical 


1 Antegration | of ‘the equation , : ote 


| : a [+ mov =a 


io where |. 
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aus 


ee 


oa ee ee OS | Mt lorseosecroxs* 
ae “on. the (Probability of. soee he + BO32/B3 se 


Pigs. pe shows. be My versus, aie curves ‘calculated for peck a 


'@ = 0.8, 1.0 and 1.2.00° "The. curve marked ‘Be corresponds io ae o 
ae the ‘Born approximation. (Ref. 3t NPS “Mott and ens Magney 
ae Theory of Atomic. Collisions;.. LL, Moscow, 1951). Fig. 2. ; 
shows | > sin’ 6 fe as a function of k ‘for dizferent Values. of 


@ on ‘Next, ‘the calculations. ‘Are specialised to the case ‘of. 
. Sodium — (kp "06 OLA). ; ‘Suppose ky = 0 , then the anguiar | 


ee int egral ae Ba: (12) can. easily be evaluat od and the range of. 
eee is showm by the- vertical lines in ee? o- It ie Shear ‘from Packs 
aa Page 2 ie ORe: in. ne Foeton, Sees a 


nae za: eed 


e 


om sin 6, of m ap Bk a eek = . = i : ee “sy. 


ee Eq. (12) ° ad peerias dn eyes Sree 
ion: between the excited-state lifetine Me. BE 
and the corresponding’ enerey, width is OE.A~ he 1 one is. Sa hg et ER 
Led to the expression i a ok Geers 


{ 
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eee er oi . . -8/126/61/011/006/007/01 
y ooh pe erepabiiityioe re a - -E032/E514: . 


” feale alia Bae nas Ba. "(16)" 


where tiie energy: is in’ eV. Calculations showed. that ith. rs 
Qe DT 4E(O) = 0.30. instead of the value 0.77, which. was. 
oo ebtdinea- in ‘Ref. pie Thus ‘the ‘Born approximation leads. ,to.a. 
“' result which is too high by a.factor of 2- 3. 


Fig. (2. indicates 5 abe sand 
that’ the approximation © (15) - can be used also for ky A085. ener 
me particularly for large a . - Tie: final expression is found to 
‘be pie 


AE (by) = 12l [on (ab — aye 2 2 ap 08 + af)] 


2 
—2,4200{ 2.48 aresin MV aH Vai 
ek . . 


noe: Card 9/13 °. 
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co ee ate ae a ‘s 126 ay oe 
On’ the. Probability of socks nel 29 PBaraiooris 


pet 


“(43 i: Ky (on 43) arc : sin. sn pi + 


+a [Vina as (186 + 2068 4 ~ eet). 


— ~ he (1248-4 3563 & Pa set} 


‘and his is. plottea: in 1 Fig. 3 for. tote 205 8 and’ 0. 6 x tte 


i. be. shown, that this expression can be approximated-to. he 


i. : 


ER ae Ne ie ne AEG) = Laut ae : 
os, Card 10/15 
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2))),821 
Se ear eee bate - sfass/en/ottooc/oorsou. 
on the. Probability of eee eS E032/E314 - 


mre “vhere a = sin xe) o/ K These two Torauies do not. aifter by ie a 


> morte than 6% for on 2 0.6. Fig. 4 shows the thegretical- and 
= oxperimontal. curves: ‘for ‘the ‘emission Lert band of. ‘sodium 


ne (Cues 1. experimental. . (Ref. 6: Skinner,.H.W.B. ene bree 


’ Phys., 1938, 5,.257); ‘Curve 2 - theoretical curve sobfained 


_» for “AE(O0) 2 1.73 (a2 0-6)). 


There are 4 figures and 7 referenc és: 4 Soviet | and 5) non- ss 
Soviet. The English-language referance not mentioned: above. 


vies. Ref. .7--.D. Pines. Adv. Solid, State Phys, 1956,.1,N. Ye 


: : ASSOCIATION: | “Rostovskiy-na-Donu gosudarstvennyy universit at. cn 
“(Rostov-on-Don State University) xe: 


SUBMITTED: August. 26, 1960 
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SACHENKO, V.P. 
ee Cae eee 


Finding the true form of spectra with the aid of Shannon's 
approximation method, Izv. AN SSSR. Ser. fiz. 25°no.821038~ 
1042 Ag "61. (MIRA 14:8) 


? Sess Rostovskiy-na~Donu doaudevabvennyy universitet. — 
(X-ray: spectroscopy) 
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SACHENKO, V.P. 
prpkenedt Seca 


— 


Note on the "derivatives method" for improving the form of 
spectra. T2ve AN SSSR. ‘Ser. fiz. 25 no.83:1048-1053 Ag 761. 
~ (MIRA 14:8) 
Le: Rostovskiy-na-Dom gosudarstvennyy universitet. 

(X-ray ADPEEEDECOPY) 
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NIKIFOROV, I. Ya.3 SACHENKO, v. P. .3 BLOKHIN, M. A. 


Comparison of different methods for sone. the form of. 
spectra. Izv. AN SSSR. Ser. fiz. 25 no.8:1054-1059 Ag 161. 
_ (MIRA 14:8) | 
1. Rostovskiy-na—Donu SS Se eee universitet. ee 
(X-ray. spectroscopy) 
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$/048/62/026/003/010/015 oe 
B142/B104.° tse ee 


AUTHORS: | Blokhin, H. A., Gil'varg, A. .B., Nikiforov, I. -Ya., and 
Sachenko, V, P. 
“PITLE: me . Two-crystal X-ray spectrometer 


PERIODICAL:  Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, 
v. 26, 00. 3, 1962, 397 - 404_ hie it 


TEXT: The adjustment of the new spectrometer is comparatively simple and 
“takes only a few hours. The crystals can be taken out of the apparatus oe 
. without disturbing the adjustment. The distance between the rotating axes of 9 — 
the crystals is 100 mm. The focus of the X-ray tube is 300 mm distant from ans 
“the rotating axis of the first crystal. The distance cf the rotating axis ad. 
“the second crystal from the window of the Geiger counter is 100 mm. The en 
- gecond crystal can be rotated by + 1.5° from the middle position reading ROT i: 
~~ accuracy 0.019). The spectrometer is not adjusted by means of the crystals ...- 
“put by glass plates. After adjustment, the crystals are inserted to deter- 
mine the Cukx, ~ line and the angle: between crystal surface and lattice © 


De planes, Eight horizontal plates were built into the collimator to reduce po ES 
Card 1/3 . 
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bape. s/043/62/026/003/010/015. 
Two-crystal X-ray spectrometer — B142/3104 


the vertical scattering of the beam to a minimum and yet to obtain high 
radiation intensities. A beryllium plate inserted between the collimator 
and the first crystal is to eliminate the focus drift and the effect of 
feeding-voltage fluctuations. It was difficult to choose the suitable ee 
crystals since extreme optical ‘uniformity is required, and the angle between ore 
. -erystal surface -and lattice planes shall be as small as. possible. Its 
maximum was 105", Plates parallel to (1010) and (1120) were cut from 
various quartz crystals and investigated after etching. The purity of the. 
two. crystals is determined by the width of the reflection curves. The Pee 
quality of the plates is estimated from the snadows produced by deviations 9 08) 
. of the refrective indices. 4 final examination carried out by means of a 
- polarization: system indicates optical inequality of the plates by bright 
spots. ‘There are 6 figures and 6 references: 1 Soviet and 5 non-Soviet.. 9 
The: two English-language references are: L. G. Parrat, Rev. BGs etye: SHS EE Ue: 
“Se. now 11, .113 (1934)3 Rev. Sotent. Inatrunm., & no. 5S, 113 (1935 ). 
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Two-crystal X-ray spectrometer Big] BA Ok 


ASSOCIATION: Rostovskiy gos. universitet, Institut kristallozrefii 
Akademii nauk SSSR. (Rostov State University, Institute of 
Crystallography of the Academy of Sciences USSR) 


oS Cara 3/3 
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 SACHENKO, VoP.5 NIKIFOROV, i Vas: 


| tion, = 
: Correction of X-ray spectra for symmetric distor eae 
- Opt. i Epei tr 33 n0.3:447-480 S '@. (MERA 15:9) 
_.,. (X-ray Spec eOP ery! 
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or “waves oats 
the. orbitals 


‘space were calcula 
Ay 68, 606 ae 
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AUTHORS: | 


eekerey for. molybasaun: ‘and 
», Altmann. Proc.’ Roy « ‘Soc. A 
hse 4 piers. and | 2 fables. 
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SHVEYTSRH, L,G.; NIKIFOROV, T.Ya.; SACHENKO, VIP. 


y 


Energy spectrum of metallic niobinm. Tav, AN SS5R. Ser. fiz. 
28. no. 52797-8300 My ‘64. (MIRA 1725) 


1. Xostovskiy-na—Doni gosudarstvennyy universites, 


Soa Pa Ses PPS SP SATO SSP OT 
FS SSRIS SER POT TIN IED OT CLE REO TENT 
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ACCESSION NR: AP4038764 Pa ged & $/0048/64/028/005/0797/0800. 


AUTHOR: Shivaytser, I. G. ; ‘Nikiforov, I. tea Sachenko, Vv. P. 


TITLE; Concerning the energy Sate of metallic piouiGn Tiapore. Seventh center: eos 
rence « on X-Ray Spectroscopy held in Yerevan 23 Sep - 1 Oct 19637 oe 


: SOURCE: AN SSSR, Izvestiya. Seriya fizicheskaya, v.28, no.5, 1964, 797-800 


TOPIC TAGS; x-ray spectrum, xrray absorption, molybdenum, niobiun, energy. band 
structure. : 


ABSTRACT: In continuation of previous theoretical and experimental investigationg 


/ of transition metals of the palladium group (I.G.Shveytser, V.P.Sachenko and ae 


Nikiforov, Izv.AN SSSR,Ser.fiz.27,319,1963): the IBg emission and LyJX absorption 
Spectra of Mo and Nb are compared, and their differences are interpreted in terms” ; 
of the energy level distributions in the metals as calculated in the orthogonal . HS 
plane wave approximation. The Mo spectra and energy level distribution are taken 
from the earlier paper. The Nb emission spectrum was taken from work of MI. Korsun- a 


-...ekiy and Ya.Ye.Genkin (Izv.AN SSSR ,Ser.fiz.25, 1028 ,1961) and the Nb Lyyy absorption. 
: es was measured for the. occasion. The spectra of the two metals are rather 
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ACCESSION 1 NR: AP4038764 


einer: but the following differences ‘are noted: the LB2 emission band of Mo is es 
-both wider and more symmetric than that of Nb, and the first Lyyy absorption line © 


of Nb is wider than that of Mo and its” maximum is. located farther from the -absorp-. 


‘tion edge. Since no self-consistent wave functions are available for. Nb, and since | 
- orthogonalized Slater functions ‘proved to be insufficiently accurate, ‘the atomic . 
parameters of Nb required for the orthogonal plane wave calculation, ‘namely the 


Fourier components of the atomic potential, the orthogonality coefficients, and the. 
energy eigenvalues, were obtained by extrapolation from those of Mo. The extrapola-.. 
tion of the enersy eigenvalues was performed with the aid of Moseley's law, ‘that of 
the orthogonality. cvefficients by means of Hartree's scale transformation of the: 


7 wave functions, and the Fourier components of the potential were extrapolated by: 


first calculating their dependence on’ the atomic number with the Fermi-Thomas model. ~ 
Thirteen orthogonal plane wave functions were employed in the calculation of “the.” 
energy levels; the method of calculation is described in more detail. in the: earlier oe 
paper. .Considerable differences were found ‘between the level distributions in Mo. 


‘and Nb. In particular, the maximum density of d levels occurs near or below the Fer~ 


mi surface in Mo and considerably above it in Nb. The Lyyz spectra of the two metals . 
are discussed in some detail in relation to the level distributions, and all the: 


ee - differences noted abova: are successfully ueenerered - in one case (the. width of he 7 
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os tions of the energy structure of a solid can sometimes wake it possible to inter=- 


ee pointe = 


ACCESS ION NR: Ap4038 764 


- LBg band) almost quantitatively. It is concluded that even jaceapiete calcula- 
a pret x-ray spectra somiquantitatively, Orig. art.has: 3 formulas and 3 figures. he 


ASSOCIATION: Rostovakiy-na-donu gosudarstvenny* y universitet (Rostov-on-the-Don 
State University). 


" sumurrre0: 00 - _ DATE ACQ: 12Jun64 : ENCL: OO” 
suB CODE: OP NR REF SOV: 002 s OTHER: 006 — 
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7 L 0809-66 __ EWE(1)/EWi'( nm) /mwb(a\ J Eola 
ACC NR: AP502K696 © Saran 


pens 


_Denekhth, oe 


~ 


44, se 
Sachenko, ve 2.3 


AUTOR: | 


ao E TITIE: ‘Satellites of. erey y spectra 
SOURCE: Zhurnal eksperimental' noy_ Ae teoreticheskoy finiki 2 Ve 
765-76 ee 
765-769 po ghee BS. 2 “yyy 

: TOPIC. TAGS: ray spectrum, ° ‘spectral: Line; tomiatton! he omenon, electron intera 
tion, . satellite, y photon scattering, ‘nonradiative -transition, . chemical ‘bondi 


: “ABSTRACT: To obtain ‘information: on the: ‘fonization. mechanism. 0} the. nner. shelis fo) 
= atoms and on ‘the behavior: of electrons ‘in: a solid, the: authors - studied the. proper ie: 
‘of some. ‘types. of ‘satellites and their. natures. ‘he study i6:bese 


Rewenammneartn ee ~ 
———— 


sia’ copemenptal : 


| te 


with’ the experimental date. “TE: ‘is shown that: nonradiative! transitions. influ 
‘greatly the reletiy intensity of: the Ky: and: Kier Itt ‘satellites. The: effec of the. 
chemical bonding7< s satellite intensity is considered.’ - “Authors ‘thank Re “‘V.' Ve 
ery for a number of yeluable: remarks. and ! a ho cceaaeciae ee rigs: 
and | formas. : ce =) 


5B cones el 


+ perpen yee 


SS ean erie 


" “peti 


Boet6h/ 
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BARANOVA,N.M.° JASS, Yu.B.; BOGDANOVICH, V.V.; VIL'GOS, Ye.F.; 
“GRAZHDANTSEV, I.I.; GRYAZNOV, V.I.;.GUTOROVA, Ye.D.; 
KABRIZON, V.M.3; MOLYAVKO, G. oe MOROKHOVSKAY A, M.S.3 
NOSOVSKIY, M.F.; ROMODANOVA M.P.; SOSNOV, A. Ae; oe 
SHEVCHENKO , Ye.S.3 USENKO, 1.58.3 Prinimali. uchastiye: 
BONDAR!', A.G.,  inzh. epideageolos:  ACHENKO-SAKUN, V. VMs), 
‘st. topogral; SHELUKHINA, A.V., sv. ~ tekhnik-geolog;” 
- STOPIK, M.A., ste tekhnik-geolog; REUTOVSKAYA, E.A., 
tekhnik; BETEKHTIN, A.G., akademik, glav. red.[deceased] 


{Nikopol' manganese-ore basin] Nikopol'skii margantsevo-~ 
rudnyi bassein. Moskva, Izd-vo "Nedra," 1964. 534 p. 
_ (MIRA 17:6) 

< Institut geologicheskikh nauk AN Ukr.SSR (for 
Baranova, Molyavko, Romodanova, Usenko). 2. Nauchno~ 
issledovatel'skiy institut geologii Dnepropetrovskogo 
gosudarstvennogo universiteta (for Gryaznov, Nosovskiy). 
3. Trest "Dneprogeologiya" (for Bogdanovich, Kabrizon). 
4. Trest "Kiyevpeologiya" (for Bass). 5. Trest "Nikopol'- 
Marganets" (for Vil’gos, Grazhdantsev, Sosnov). 
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SACHENKOV, es Vs 


"Certain Problems of the. Stability of Conical Shells within #lastic Lamits. Pras : 
Sand Phys-Math Sei, Kazan! State U, Kazan', 1954. (RZhxekh, Apr 55) 2 ees 


SG: - Sum. No. an HOV. 55 - Survey of Scientific and Technicel : Dissertations 
Defended at USSR hic ther Sducational Institutions (16). 
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- 124-57-1-861 oy 


Translation from: Referativnyy zhurnal, Mekhanika, 1957, Nr ly pl 14:(USSR)~ =.” 
AUTHOR: Sachenkov,: 4. V: mas : ae ee 
TITLE: “Approximate ‘Determination of the Lower Boundary. of the Critical tae 
- Loading in Longitudinal Compression of a Thin Conical Shell “ous 

(Priblizhennoye opredeleniye nizhney granitsy kriticheskoy eae ace 

nagruzki. pri prodolinom szhatii tonkoy konicheskoy obolochki) cane 


er. fiz.-matem- i tekhn- n>, ara 


PERIODICAL: ‘Izv. Kazansk. fil. AN SSSR, 5 
-- 1955, Nr 7, pp 16-22 a 
ABSTRACT: . Differential equations are set up to describe large deflections a 
os oe of circular conical shells; the expressions stated by Kh. M- eee 
- Mushtari* (Prikl. ‘matem- i mekhanika; 1939) Vol 2, Nr4) for. 
the deformations of the mean surface of the shell are employed, .— 

with due consideration of the squares of the displacements and. * 
their derivatives: The author demonstrates that in 2 deform-. - 
ation of the local instability type these equations are reduced to.” 
the system applying to tapered shells [ Vlasov, V-Z-; Obshchaya |. 


teoriya obolochek (General Theory of Shells), 1949]. and © : : 
evaluates the order of magnitude of the terms eliminated therein. 
is applied to the examination 


“) Gard:1/2 .° The simplified system of equations 
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DACHEHKOV, A.V. 


a 


ability of shelle beyond the elasticity limit, Izv. iazan.?il.- oe 
AN SSS2.Ser,fiz.-mat. 1 tekh, anuk no,16:@1-99 'Sé, 9 (MLMA 16:8). 


1,¥iziko-tekhnichesily institut Kazanskogo filiala AN SSSn. 
(Elastic plates and shells) 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001446620010-7" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001446620010-7 | 


MUSHTARI, Kh.M., red.; ALUMYAE, N.A., red.; BOLOTIN, V.V., red.;. 
$ VOL'MIR, A.S,, red.; GANIYEV, N.S., red.; GOL'DENVEYZER, 
ALL, red.; ISANBAYEVA, F.S,, red.; KIL'GESVSKIT, W.A.)~ 
~red.; KORNISHIN, M.S., red.; LUR'YE, A.I., red.; SAVIN, 
_ G.N., red.; SACHENKOV, A.V.,-red.; SVIRSKIY, I.V., red.; 
-SURKIN, R.G., red.; FILIPPOV, A.P., red.; ALEKSAGIN, V.I., 
red.; SEMENOV, Yu.P., tekhn. red. e ie ere 


(Proceedings of the Conference on the Theory of Plates and 

Shells] Trudy Konferentsii po teorii plastin i obolochek, Ka~ 
apt, 1960. Kazan", Akad. nauk SSSR, Kazanskii filial, 1960. 
“R26 p. (MIRA 15:7) 


_ 1. Konferentsiya po teorii plastin i obolochek, Kazan', 1960. 
2. Moskovskiy energeticheskiy institut (for Bolotin). 3, Ka- 
zanskiy khimiko--tekhnologicheskiy institut (for Ganiyev). 

4. Institut mekhaniki. Akaderii nauk USSR (for Kil‘chevskiy). 
5. Kazanskiy gosudarstvennyy universitet (for Sachenkov). 
6. Kazanskiy filial Akademii nauk SSSR (for Svirskiy). 
- (Elastic plates and shells) 
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s/147/60/000/02/008/020 
. oS : nu E031/E413 
- AUTHOR: Sachenkov, A.V. 
TITLE: On the Theory of Plastic-—-Elastic Stability"o £ 
: - - Bimetallic. Shells 


-. PERIODICAL: Izvestiya vysshikh Gcncbarkh zavedeniy,. eee 
tekhnika, 1960, Nr 2, pp 69-79 (USSR). : 


: ABSTRACT: In Ref 1, on the basis of the theory of deformation and: 
ae the theory of plastic flow,-were obtained the fundamental 
physical relations for bimetallic shells. The surface is 3% 
a soldered one of two layers. The solution of the same 
problems is given in this paper, but the surface is 
taken such that with respect to it the physical relations ce 
linking the variation of deformation and bending with the lane! 
variation of the forces and moments is the most simple. 
The conditions are discussed-under. which. the ; 
calculation of the stability of two-layered shells can, 
‘with previously given error, be reduced tothe: oe 
calculation for single-layered anisotropic elastic shells. 
In discussing. the physical relations on the theory of. 
wn ee deformation, the.case of an incompressible matérial is : 
_ Card 1/3. considered first. In the expressions for the variations (7g 
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% “s/147/60/000/02/008/020 
-E031/E413.. 


On ‘the Theory. of Plastic- Elastic Stability. of. Bimetallic Shells 


in the forces and ‘moments’ there occurs a parameter | ea oa 
‘= the distance along the normal from the reduced. partece 

to the external. surface, which:is undetermined. By 0: : 

suitable choice: of its value, the maximum “simplification | 

can be brought: about..in the expressions for. the’ Py 
coefficients in each particular case. The effect of. the 

compressibility of the material is briefly ‘discussed... 
Next the solution on ‘the basis of the ‘theory of plastic 

flow is. considered. The next section deals: with «the : 

stability of. plates and. shells. The aim isto simplify — 

the calculations....This: can be. achieved in both the Ae 
; compressible and the ‘incompressible cases. The. 

stability theory of plane. bimetallic ‘plates beyond the 

elastic limit. can be reduced to ‘the theory ‘of plane 

anisotropic plates )eThe | paper concludes with an 

analysis of the error of the approximate approach and. 

the calculation: of:.the. compressibility of the material. 

There are 4 Soviet references. | et 
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SAH /e0/o00/o08/007/016 
HORSE Dog oe ~ E081/8235 

* Luegees oe : and Vybornov, ve Gs : re 

TITLE: “ Sastatey 9 BF the Homentless s State of. Malticply 

SeReT. pea soerop iG Shells erat 


oF _vanzoprosts Izvestiya | vysshikh chebayich navélenty ; 
ee : - Aviatsionnaya tekchnika, 1960, No. 4, pp. eli 


10. 2100 en Be 


: -DEXT: ere stability is discussed of the elastic. equilibrit 


of sloping shells subjected to the. action of combined. loads. : The 


Bu ee equations of: sere equilibriun in the forces and moments - are 


ar, os 

Ox eu re 
OH oi TT. Ow *: mn 
T: Ow 

ax ay fae 3p TR. Ue tT ws et! 0 aye + 25 a ay =0,. 


=0,. Mp oo, oe Aap. 


MOU Gard Afi oe 


TM ae Pe ap aed se ener = ERPS a Ti EP aE rR Rect 
ETE PE Tee MLAS MAREE TEP SATS NPAT ON, hate 


eanars: 
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eo 88615 ee ee 
fe “s/a¥7/60/000/004/007/018 6 
ee : ea ee a --B081/E255 ae a Gas 
“ pabiliny « of the ‘Momentleas State of. Multi-ply Anisotropic Shells a 


Palas: TORCES and moments: are’ given by. 


; ve, Ti = Cie Cues — Kin — Kika, a ee 
a To = Cres + Cores — Kimi — Kyra, eee le 
: » S=Cyw— 2Kest, H = Kym — 2Do0t, ; : a ek 
se My = Kur + Kits — Dives — Drrx2, ee eee ers Tas 
aera Mam Kats Kats — Din = Daan, Taegan Fa8e sacha Pat 


me Panese M oT are medadne and twisting - moments; Tf s are. 
es aston in the shell at the instant of loss Ab Tp) Sere 

ahh: €5, W, Ny. Yo: are strains in the middle surface; Tyo ; Too. 
‘are Sonced before loss of stability; 1/R,, 1/R, are curvatures 


2 the. surface of reduction; Pays Repo. Dia ate rigidities of. the. 


ae one ae 
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t. 
al 


-} ential equations involving the’ displacements and the re esate 


' the equations & are “simplified. The - solution of: the stability | 
“i. problem is obtained by. apeteesne the anyeenet 


x 'on the. surface. of reduction; Wo is the energy of deformation per. 
» unit area of the surface of F neduct 2 


ara 0h 


= n8615 : 
~~ 8/149/60/ 000/ o0u,/ 007/03 016 
2 E081/823 5. 


“Stability of the Momentless ‘State Of Multi-ply ‘Anisotropic Shells. Sa 


. Shell, which can be™ ‘expressed. in’ terms of the elastic constants. Pri 
ce and thicknesses of the individual layers. When the strains are. © 


i 


written in terms of the displacements, a system of three differ- "i 


are obtained, and by expressing ‘ the | esspLacemenss in the form 


Healer bi) =H0 omer t i= 96), wma(ex thy) ale) 
1.9), 3G. 2) 


Q= ~ffos: We ws) ABdadp.. si (2.1): 


Vit Cae 8 (2.1)! 


where A, B are Lame's parameters; o, B. are Geuseian ‘So-ordinctes 


ction corresponding: to the. ie 
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oe : - 88615 © Lue a oi Paes 
8/187/60/000/004/007/016 Tey 
E081/EH235.. RPS 


Stability - ‘of. the Monentlése: State of Multi-ply Anisotropic. Shells ay, 


‘original equilibrium form; Wd is. the energy expression containing 
~~ - terms. of the first order of smallness; W is the energy of : 
et ‘. deformation. . The minimum condition is applied to the cases” ‘of! 

_ - -- axial compression of a cylindrical shell, and. ‘to ‘a: sloping. : 

~.. "|. spherical shell triangular in plan. Non-linear prodlems . of. bs 
stability in layered shells with special reference: to bimetatiiee.. 
" . } constructions are also considered. There are ot references: One 
ee Soviet and 1 non-Soviet. — Be 


ASSOCIATION: Kazanskiy gosudarstvennyy. universitet, “Kafedra- 
/ . mekhaniki... me Es 
. (Kazan! State University, Department of Mechanics). is 


- - .. SUBMITTED: March 26, 1960 


Cpt one be getting meeps oF eta tan ee tate 
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28666 
pay WON BAT $/020 Ean selsoe( [ee 
24Mavd ae Eo B104/3102 
. AUTHOR: _ Sachenkov, A. V..- 
ee ae OO SP ae 
TITLE: | Linearization of equations for the two- dimensional problen in 23, 


_ the theory of an ideally plastic body Seba 
PERIODICAL: Akademiya nauk ‘SSSR. Dekh aay v. 140, no. 2, iba ies ae 


TEXT: Two- dimensional states of stress and deformation of an ideally 
plastic body are described by two equilibrium conditions: 
Ox, /Ox + 9X y/ 3 = 0} aX y/2* + oY yf Y 2.0. (1). 

Here, x, ’ a and x, a the atreie components, kK and ky, 
oe and - fo is a positive function of. the ay stresses. 


If xX os a-r/ay”, ty = 3 2B ax? ; x, a a°F/axay, then Eq. (1) are 


are plasticity 


‘ddan tloaily. fulfilled... In this ences Saint-Venant's plasticity conditions . 
(a°R/ay” - a°p/ax?)® + 4(a*R/axay)? = 4x2 (4). 
Card 1/3 


read 
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28666 
s/020/61/1 40/002/011 /023. 
Linearization of equations ... ' B104/B102 


Soa Tecra! ee reads: 


+ (2 *3/ax") 2. 3(0°R/axay)” . axe (5). 


Booey, AED 3 a? 
(a F/ay ) a ae 
: ax~ a 


wee pont ehanee’ & generalized oS ey ae one , mit 
(a 2p /ay? - 3 2p /axe)? + 4(@ 2p/axdy)* = 4x’ f o{t (a 2p/axe + 3 *p/ay’) (6). 


Eq. (4), (5), and (6) are linearized. for this purpose, they are 
simplified in the plane of complex numbers. The linearized form of (4) 
tase variables of the prone of Spores reads: 


3 °§ oc? #0" S/om + 2un to Vx? - = 0, where 


dean, ° 
' = 0u/dz, 0 = du/dz, u = aF/dy, x = +1. The 
linearized Eq. (5): ee in variables of the plane of stress pends: 
2 2 
52 < 34 ss ag ad 
a° B/ao- -5.(a B/eq) + ; = {yok wa Os 
Ax‘ gy alee om 
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oe A 8/020 Sf ooe/011/o 
Linearization of equations ... - B104/B102. 


The author thanks A. P. Kuntsevich and Professor K. Z. Galiiaov for | 
valuable advice. There are:4 Soviet references. - 


ASSOCIATION: Kazanskiy gosudarstvennyy universitet im. V. I. Ul'yanova- ote? 
, Lenina (Kazan! State University imeni V. I. Ultyanov- Lenin) Xx 

PRESENTED: ~ - March 9, 1961, by Yu. N. Rabotnov, ‘Academician 

SUBMITTED: February 28, 1961 
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at TA. lt 11) 
(Stastic plates aid shells) 
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RTE tt 


Konferentsiya po teori1 plastin 1 obolochek. Kazan', 1960, | 


 . Teudy Konferentsii po teorii plastin 1 obolochek; 24-29 oktyabrya 
"7". 1960. (Pransactions ofthe Conference. on the Theory of ‘Plates . 
: and Shells Held in Kazan', 24 to 29 October. ae -.Kazan', oso. 
{Izd-vo Kazanskogo gosudarstvennogo universiteta 1961. 426 p, 
1000 copies printed; : : ee ’ ‘ : 


Sponsoring Agency: Akademiya nauk SSSR, Kazanskiy: filial; Kazanskiy 
gosudarstvennyy universitet! im. V. I. Ul'yanova-Lenina,. mo 


: : ' 
Editorial Board: Kh.'M. Mushtari, Editor; F. S, Isanbayeva,. Secretary; 
- N, A. Alumyae, V. Vv. Bolotin,- A. S. Vol'mir, N. 1S. Ganiyev, . 
A. L. Gol'denveyzen N. A. Kil'chevakiy; My S, ‘Kornishin; . : 
A, I. Lur'ye, G. N. Savin, A. Vv. Sachenkov, I. V; ‘Svirskiy, 
—cR, G. Surkin, and A. P, Filippov. © Ede: VooI.. Aleksagin; © 
Tech. Edit: Yu...P. Semenov. - Basa} ‘ me 
PURPOSE: The collection of artiéles is: intended ‘for scientists ‘and 
engineers who are interested in the analysis of ‘strength and 
stability of shells, reser ee Pongo 


Card 1/14" 


ay 


{PUG Io cn a nent amen sree ore R pSRbe me eh 


(oe 


Tn ety ee tee 


settee ee 


fe Nee Lene aan atlde oe emma ane eae Socal) qi ayaetageed = tnecks Ok, 27 8 a eenceneeet; aerate rene perp teem teen epee 


CIA-RDP86-00513R001446620010-7" 


APPROVED FOR RELEASE: 08/23/2000 


"APPROVED FOR RELEASE: peleoiaees CIA-RDP86- 00513R001446620010- 7 


a cerec te pele ene Sd ORS ed eon ie : TUT TT an aeene nears SNe SER EEE. 


vss 8 
Transactions of tho Conference on ) : 50¥/6206 on eet Gas 


"COVERAGE: The book is a collection of. nvitoles delivered: at the 

: Conference on Plates and Shells held in Kazan' from 24 to 29 
October 1960. The articles deal with the mathomati'cal theory 
of plates and shells and its application to the solution, ‘in 

.. both linear and nonlinear formulations, of: problems .of bending, 

Static and ‘dynamic stability, and vibration of. regular. and. 
sandwich plates and shellB of various shapes - under various * 
loadings in-the elastic and plastic regions, -- Ans}jysts: is made 
of the behavior of plates and shells in fluids,:and the effect 
of creep of the material is coasidered. .A number of papers. - g 
discuss problems associated with the developmont of effective 
mathematical-methods for-solving problems in the theory of-shells. 
Some of the reports: propose algorithms for- the solution of problems 
with the aid of electronic computers. “A total’ of.one hundred» 


sea gey pre nce am tiem mimmemmart negates ont pen - 


* reports and notes were presented and discussed during the con- 

-ference.:' The reports are arranged alphabet scatly, (Russian) by - 
_ the author's name. " 
Card 2/14 . whee aN 2 : ; eee ; < os ahi 
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"Transactions of the Conference (Cont. ) | Mic ocs S0V/6206 


Remisova, N. I. Application of Integral Equations to the 
- Solution of Some: Problems of the Theory of Cylindrical 2d 


Roots, L. M. Determining the Critical Load of Trape- 

-. goidal and’ Brg ular Plates Under Uniform Compression . 
fon All Edges] - Ee een apa, & Pe se ne 
Rudykh, @. N, Stability of a Circular Stiffened Cylindri- 

“eal Shell 26 hse ont ete ge a oe 


Samul', V. I. Stress and Displacement Analysis of © Thin... 
- Elastic-Viscoup [Ferroconcrete] Plate With Reinforcement 


Prestressed Ain, Two Directions _ - 
_Sachenkov, A, V, On the Elastic-Plastic Stability Theory 
or Plates and Shells ~° ee i 


Svirskiy, I. Ve On Estimating the Accuracy of. the Approx - 
imate. Solution of Non-Self-Conjhgate Elliptical Dir- Sees 
_. ferential Equations by the Bubnov-Galerkin-Petrov Method 337 
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| accassron NR: “amyens38 J Cae ane 
"SOURCE: “Zh, Mokhanika, os. v5 


AUTHOR: Sachonlcovs Ae Ve. 


S s /oxz4/63/000/012/vou0/vo10 


a TITLE: “One. one. approach 1 ‘to ‘the solution of nonlinear probleas « on. ‘the  seansty Cee 
vot rt. eee ce [| noes, : ? oa eee ne areas 
ig crrep ‘SOURCE: Sbe Nelineyas tecriya plastin et obolochek. Kazan’, Kazansk, unet, eras 
1 1962, 3-42 ee 


_) TOPIC TAGS: ‘thin‘shell, thin shell elasticity, onlin ear elasticity problea, Cres Le 
ticity problem, Bubnov method ee stg SEE, 


| TRANSLATION: : In studying Seer" Meenas of Stability within the goatines of ae 
theory of small camber inclined shells, V.Z. Vlasov deterninod the critical load, : 
: ignoring the forms of equilibrium, and therefore the boundary-value conditions of . a 
' the problem (Prikladnaya Matematika 4 Mekhanika (Applied Mathematics and Mechanics) - 
i 1944, Vol 8, No 2, 108-140; General Shell Theo » Moscow-Leningrad, Gostekhizdat, on 
1949). This isolation of ; the robles of finding the lower critical load from the | 


| Cord uk. ee ee i eet oe a 
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ACCESSION WR: ARNOLSI38. 


4. 


| problem of determin present paper | 
red ory of Marguerre-Vlasov inclined elastic shells 
K., Proc, Internat. Congr, Appl Mech., Cambridge, 

93-101) with consideration of — — 


| attainment of the critical - 
| Load; here the load can rmined in several ways, all of which lead to a-sin- 
| gle value, The author analyzes the stability of a spherical shell and ellipsoid _ 


| with a uniform external pressure, and of a round cylindrical shell with uniform -!° 
Bf axial compression for isotropic and orthotropic materials, . eae ate 
-{. +: On the basis ‘of the abstracter!s equations: (Inzhenernyy Sbornik (Engines ' 


| 
} 
1 
i 
ie 
| ; 
{ 
i 


" i Papers), 1953, Vol: 17), the author determines the lower critical load of a bie 

~| metallic ellipsoid for a uniforn transverse external pressure and a bimetallic : 
; | round cylindrical shell compressed uniformly in the axial direction, Suites E 

rt ‘The resulting lower oritical loads are close to the values found by the 


_ | energy method (Sor honogeneous and orthotropic shelis). . 


2 Gat fig ge 
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Sy eee 


ear ACCESSION NR: . ARWO15138. Bate Taos ance ee eee Heer es 
ia The basic results described above were published by their. author previously Pe 
| (Doklady AN SSSR (Reports of the Academy of Scioncos USSR), 1962, Vol 145, No 6, | 
| 1263-1246, RZhy Mekhanika, 1963, 9V85).0 
“; Introducing a geometrical criterion of the isothernicity of bending surfaces 
“{ dn buckling, A.V. Pogorelov finds the lower critical loads for elastic homogeneous 


-sholls (On the Theory of Convex Elastic Shells in the Transcritical Stage. fink ee 


., Khar'xov, khar'kovskiy Universitet, 1960! Cylindtical shells with transcritical = —°; ’ 

» + deformations, 1, Axial compression. Khar'kov, Khar'kovskiy un-t, 1962; 2. op, 2 

_) e@it., External pressure, Khar'kov, Khar'kovskiy un-t, 1962; 3. op. cit., Rotations; = {:: 
| Khar'kov, Khar'xovskiy un-t, 1962). The:method discussed in the article and the 

-_, method based on the assumption of isothermicity of tho buckling surfaces are dif... 

_; ferent expressions of the same fact w~ the bifurcation of solutions of the initial | 


i nonlinear equations of the problea. 


: coordinates; R is the radius of the shell widesurface): 9 — 


ra) 'y 
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ie 
| 

“| By alvike the Bulnev eceine to expression (i), it 4s corals: to tee : 3 
! parameters w, and W, of the: function to be spprapinated 5 which is a an the form | i 
| 
|. 
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- ayottor: Sachenkov, O.V. (Kazan') 
-@ITLE: © Stress equations in the theory of bimetallic shells 


PERIODICAL: Prykladna mekhanika, ve &, no. 2, 1962, 155 ~ 158 


TEXT: The complex transformation is considered of the linear stress 
-ecuaticns for non-shallow. bimetallic shells with arbitrary Poisson. 
ratios of the layers. Therepy a system of equations is obtained of: cs" 
lower order (ty two) then the original equations. The oodtained sys- 
tem constitutes a generalization of V.V. Novozhilov's equations : 
Ref. 3: Teoriya tonkikh obolochek (Theory of Thin Shells), Sudprom-— : 
sis, 1951). In the following, .the notations of Ref. 3 (Op.cit.) are oy. 


adopted. It is stipulated to denote the quantities which refer Boo ET 
- the external tayer by a single prime, and those which refer to. the... 
internal Layer - oy 2 primes. In setting up the compatibility equa— ree 
-. tions, the relationships derived by the author in an earlier work ae a 

“ were — vVigze: . 
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aa Ve 
S=Cu] x (—mo—ve; H= Dal (I) — Fo 


| abe 

MM, = Diy (41 + pane) p vately My = Dy, [(z2-b fem) 4- Vee), ; ; oe 
where C, D, p and ¥ are given py expressions. In deriving. Eo. (1), 8222 3 
the reduction surface was chosen in such a way, so as to render Bq ene. 
(1) very simple. For Sou ieat nes) Eq. (1) is transformed..Thereupon =... 
the equilibrium equations and the conditions for the continuity of 0°.» 
deformations are set up. hese calculations, one obtains a symmetric... — 

ystem of equations, the first of which being 5 Me ee 
' ae 0A, le GAg vi 
G 


fon. 
Daag [ody dag a 


—> A\Ay 
12 
<a 


I | OA,T 


hae eee ee 
+ Ae Fa (Di, C1 4 par > x2) + BCL = 1NT “+ Te)l =— MN, | 


~.. Where the sign 152 signifies that the 3ra and 4th equation Can bese ce, 
A obtained by permutation of indexes from the 2nd and ‘ist equation. bt 
AS systen (7) is symmetrical, it is possible to effect a complex 
Gard 74 ation (as in the-.case of a one-layer shell), red ae the” 
rd 2/4 7 oe 
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After introducing complex. 
transformed into 


(EL OT 288 aig Shy | ft oT, ae 


functions, Eqs. (7) are 


AAs dq, * Ou, -*--Oa, 0a, “AR, da,” 
od OA,T 2 0A.S OA, = OA = p* oT 2 (9) 
eae oT ee ee ee Set 
A, Aa Oa, Oa, da, da AR: daz 
iz 


AF +p (z +4 —p*q, = 0; 


Safe Ts ‘Bt = (B + iu:Cy); pt = (Kiet i): Diy (1 + Kia: pi?) | 


oe wien. eeineids with Novoshilov's equations. For shallow shells, the Mgt 


terms with £* can be neglected; thereupon the introduction of a 


complex stress-function F, makes it possible to reduce system (9). 
to a Single 4th order equation 


AA(F) + p*D(P) ~ Ba, = 0, (11) 23 


_ where A and D are operators. There are 8 Soviet- -bloc references. 
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ASSOCIA TION: See der ‘shavnyy universytet (Kazan. State Univer— ae 
sity | | | 


SUBMITTED: April 9, 4960 
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_SACHENKO v. [Sachenkov, 0 OV.) (Basen!) 


ices of an intense ponding of plates and shallow shells, HAPS aes 
Prykl.melch. 8 1004 443445 1626 Biase 15: De 


‘1. ‘Kevanskdy sosnderceeany witver sitet, 
Bice! hee and shells) 
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AUTHOR: - | Sachenkov, A Ve : 
TITLE: | Bulging surfaces of thin shells affected by local aoe of 
Beabi lity.” 
- PERIODICAL: Akademiya nauk SSSR. Doklady,; v. 145, no. 6, 1962, 1243-1246 
TEXT: “Phe non-linear system ; : acme te wee 


PBI Pat f Mo) FEO =O, 10) = Waly Win 
2 ue 1 : 
Me 2 © 


VIVE + (Fee +p Fw) — 4 Pao + FW ie— Fay Wad 5=0 


ha! solved by ee of the form 
a Poem i(aW - of 2/2); for the cylinder and F = i(AW - T(x? + y: 2) 19) for the 
sphere. To determine the constant. A and the compreseiin load ty the 
oe following formulas are derived: A--= +V stae, TOR = 5 + D/A - oe The 
oo Card 1/2 
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BIO4 2 cha ce ae 


Bulging: surfaces of thin shells ... . B112 


oe tension TR ts shown to correspond with a real state of the shell... It is fies 


shown that the bulging surface of a shell under the action of an axial cE ee 
compression near the lower critical amount is similar to an isometric 
surface, oe ; 


©. ASSOCIATION: Kazanskiy gosuderstvennyy universitet im. V. fT. Ul'yanova- 
; Lenina (Kazan' State University imeni V. I. Ul 'yanov-Lenin) 


- PRESENTED: March 29, 1962, by Yu. N. Rabotnov, Academician 


SUBMITTED; © March 23, 1962 
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| AUTHOR: | Sachenkov, A. Ve 


‘TITLE: “Contribution to the calculation of the buckling stability 0 of flat plates eae 


‘SOURCE: IVUZ. Aviats. tekhnika, no. 2, 1963, 44- 49 


‘TOPIC TAGS: structural strength, puckling,: buckling strength, flat tote er: 
a uniformly compressed plate, membrane analogy,’ vibrating membrane, oscillating : eee 
.~membrane, isotropic. plate, . circular plate, slender elliptical plate, elliptical plate, 
‘semicircular plate, equilateral triangle plate, isosceles right- pene plate, enle, : 
pe Potnon ‘plate, three-layer pein sandwich plate, filler) 20.) eae gs on ce 


‘ABSTRACT: This theoretical paper examines. peoblenia ae the buckling sendin of vee 
. flat plates in the elastic range. Section 1, entitled "Stability of. uniformly com- 630 
pressed plates," establishes an analogy between the problem of the buckling stabi-. =... 
_ lity of a-peripherally hinge-supported, uniformly compressed, plate and the well-9 0 
_ understood problem of the free oscillations of a plane membrane. Several formu-: _ 
las are adduced for the calculation of the buckling stability of plates having various 
contours, ‘including (a) isotropic plates, which comprise (1). circular, (2) slender-'.....- 
eilipees (3) semicircular, y act triangle, and (5) isosceles - -right- -triangle 
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: plies, (b) anisotropic ‘Sintes:: and (ey tivecsavee flat sandwich nlstee with Light : 
“. weight filler. In Section 2, the problem of the shear stability of a. single-layer _ 

fo annular plate, peripherally. hinge - Ssuphorted | and clamped: is solved, Orig. arte 

a has 12 numbered equations. 4, See, 2 


ASSOCIATION: none 
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SACHEHKOV, A.V. (Kazan') 


"The determination of ‘frequencies of free vibrations of simply supported . 
Te Pee and shallow sp pherical shells on. the basis of mathematical analogy" 


bs Rerort: presented at. the 2nd All-Union i coneree? on Theoretical: and Applied Nochénics. 
_ Moscow 29 Jan - 2 Feb bhe 
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AUTHOR: Sachenkov, A. V.3 Gailyenoy, PKs le er ae = 
any, TITLE: Large depressions in slanted rotation shells with. a zero ‘bend 
of rigidity and affected by steady inside pressure pe . 


SOURCE: Ref, zh, Mekhanika, Ats, 8v8y 


‘REF. SOURCE: - Sb. Issled, Bo teorli plastin i obolochek: No, 2, Kazan! , |. - 
Kazansk, un-t, 1964, 7Tl- 3 fe 
“TOPIC TAGS: material structure, material deformation, motion a 
: mechanics, rotation , approximation method, spheric shell structure, conic shell 
_ structure, pressure effect, shell deformation ee 
ABSTRACT: The ‘problem of an ultracritical state of slanted rotation - 
-. | shells with a zero bend rigidity and considering large depressions a7 
| was examined, For the solution of this problem the authors used the. }..: 
- eonsecutive approximation method and accepted the deformed surface of . 
-the isometric as the zero approximation, The suggested method was ete. 
applied to studies of spherical and conical shells affected by inside ~ 
pressure, A comparison of the data obtained with that. Preece by. 
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Sehieancners showed. that: a Ue eat ae solution was already obtained — 
with the second epPree ee che Ye. F. Burmi strov : 42 


SUB CODE: 20/ SUBM DATE: mone: 
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~ sounce: Ref. zh. “Mekhanila Abs. 7V117 
AUTHOR: Sachenkov, A. v. 


matem. ; | kibernet. ot 


oe “AZEN . 
TOPIC TAGS: ‘shell structure ae hell senuctues: ‘Shallow shell, fla 
plate, Bessel equation, ‘shell v ee mechanical vibration 


‘TRANSLATION: ‘coulis equations are aenloved i in. 1 solving linear. problems: On 2 
stability and vibration of cylindrical and tapered shells.* It is.shown that problems: 
‘stability and vibration of closed shells of the cylindrical class dre mathematically : Be ; 
similar to the problem on atability. of a compressed rod when homogeneity of the primary 
| stressed state is postulated: ‘An analysis of the stability of a tapered circular shell - 

/ tmder shear, axial compe esnlda and a specially | selected variable external pressure. 
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qe ACCESSION | Nit: ait 137 
7 is reduced to solving thé Bea 
. ic an analyele’ of the Bessel eq a 


fiat; and circular plate subject to. shear, . as. ater as shear yore on 
a ring along two radii with a mutual angle smaller than 7: ° The auth 


the stability and vibration of ‘simple-edge. supported, uniformly com 


and shallow spherical shells eee ded in the plan ; cuilinea®, 8 gm ts 


| SUBCODE: AS, MA 
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TITLE: Stability of a circular conical sholl undor the joint action of strossos 


‘SOURCE: xXazan. Univorsitot. Issledovaniya po toorii plastin 4, obolochok, no. 2, 
TOT Gna NS LI Fe SIRT ee 
Ph ey 57-70 : ; - 


‘POPTIC TAGS: . sholl doformation, complex stross, conic sholl structure 


@: Thao author. invostigates tho stability of a conical snoll undor tho action 


Dghea Cc 

x) al compression, torsion by terminal pairs, and. variable external pressure. which 
‘decreases toward the larger base according tothe law p = C/r72. As the basis for 
‘calculations, a simplified systom of equations for a neutral equilibrium of non- 
‘slanting shells is taken which is oquivalent to a. singlo equation of the fourth order 


‘with respect to a function of bonding and the Longitudinal coordinate (see Sachenkov, - 
‘Iev. Kazant Section Acad. Nauk SSSR, Ser. Fiz.-mat. i Tekhn. Nauk, No. 12 (1958). 

/Tao equation for equiliorium of the projections of forces upon tho normal to the - oat 
‘middle surfaco of tho shell is integrated with respoct to the angle coordinate by a Ble 
‘variational method, thus reducing the. two-dimensional problem to an one—dimensional 


i : 5 
‘ono. Tne systom of two ordinary differential equations is reduced, by tne introductio 


' 
a 
a 
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mee ieee is ats i : i 
92 a complex function, to one equation of the: second order. Tae latter is integrated |. 
-fexactly in terns of Bessel functions. Tae obtained formulas are generalizations of ie 
i 
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‘these obtained by fh. 4M. Mushtari (Izv. Kazan! Fiz-mat. Co~va XI, ser. 3 (1938)). 
Orig. art. nas: 3 tables and 51 equations. : 
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- AUTHOR: ee ene A. Ve 


TITLE: Determining the free vibration irequencies of orthotropic flat shells on. 
the basis of analogy a sz ; Bice 


SOURCE; Ref, ‘zh, Mekhanika, Abs. 3V107 


REF * SOURCE: Sb. Issled. po ‘teorii piestin hcbolocner: No... 3. Kassin’, Kazansk. . 
. vn-t, 1965, (181- 188 Pee ee 


: TOPIC-TAGS: orthotropic shell, flat shell, thin shell, shell vibration 


ABSTRACT: Thin elastic orthotropic flat shells not significantly differing from —_ 
spherical shells are considered. The equations of.their dynamics are recorded’. 
on the basis of an analogy with the free oscillations of an anisotropic flat plate. 
In determining the frequencies only boundary conditions for deflection are solved. - 
-_A solution is also obtained for the inverse problem: the rigidity characteristics 
‘of shell are determined for a given frequency of free oscillations. [Translation 
of abstract] [AM] ~: 
-'SUB CODE; 13, 20/ © = ERAT eee S pasa de 
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